An approach for producing transgenic cloned cows by nuclear transfer of cells transfected with human alpha 1-antitrypsin gene.
In an attempt to produce transgenic cloned cows secreting alpha 1-antitrypsin (alpha1-AT) protein into milk, bovine cumulus cells were transfected with a plasmid containing an alpha1-AT gene and green fluorescent protein (GFP) reporter gene using Fugene 6 as a lipid carrier. The GFP-expressing cells were selected and transferred into enucleated bovine oocytes. Couplets were fused, chemically activated and cultured. Developmental competence was monitored and the number of inner cell mass (ICM) and trophectoderm (TE) cells in blastocysts were counted after differential staining. The percentage of blastocysts was lower (P < 0.05) in transgenic cloned embryos compared to non-transgenic cloned embryos (23% versus 35%). No difference in the numbers of ICM and TE cells between the two groups of embryos was observed. One or two GFP-expressing blastocysts were transferred into the uterus of each recipient cow. Out of 49 recipient cows, three pregnancies were detected by non-return estrus and rectal palpation. However, the pregnancies failed to maintain to term; two fetuses were aborted at Day 60 and 150, respectively, and one fetus at Day 240. The genomic DNA from the aborted fetus was amplified by polymerase chain reaction (PCR) to investigate integration of the transgene in the fetus. The expected PCR product was sequenced and was identical to the sequence of alpha1-AT transgene. In conclusion, the present study demonstrated that developmental competence of cloned embryos derived from transgenic donor cells was lower than embryos derived from non-transfected donor cells. Although we failed to obtain a viable transgenic cloned calf, integration of alpha1-AT gene into the fetus presents the possibility of producing transgenic cloned cows by somatic cell nuclear transfer.